. The karyotype of five strains had same chromosome number of 2n= 28 and fundamental number (NF)= 56. Therefore, all of the five strains had a symmetrical karyotype that consisted of metacentric and submetacentric chromosomes. The differences among karyotypes were caused by number of metacentric and submetacentric chromosomes. The chromosome number of C. esculenta had been reported, but this is the first report of karyotype variation among strains.
The genus Colocasia Schott (Araceae) includes about 20 species that are mainly distributed from the subtropical eastern Himalayas throughout subtropical and tropical Asia to the tropical western pacific, the Polynesian islands, eastern Australia and parts of Africa (Li and Boyce 2010, Boyce and Sookchaloem 2012) . Wild taros distribute between Bangladesh and Myanmar (Kreike et al. 2004) .
The Colocasia in Thailand is found in humid areas, as a weed in roadside ditches, wet fields, brooks, waterfronts, swamps, canals and marshes, and includes four species C. esculenta (L.) Schott, C. fallax Schott, C. gigantea (Blume) Hook. F. and C. menglaensis J. T. Yin, H. Li & Z. F. Xu. There are two species, C. esculenta and C. gigantea that are traditionally used as medicine and food Mathew 1991a, Beevi 2013) . C. esculenta are distributed throughout tropical and subtropical Asia. One cultivar of C. esculenta had tremendous economic significance since time immemorial, but taxonomy of the genus is still poorly known (Gogoi and Borah 2013) . C. esculenta is an important edible plant and the petiole and young leafy parts are used for foods. During a survey to collect Araceae specimens, we found five strains of C. esculenta with different morphological forms.
The chromosome number of C. esculenta has been reported (Simmonds 1954) . The cytological studies of C. esculenta mainly associated with comparison among different populations and, their variations in chromosome number and karyotypes. In this study we performed a comparative karyotype analysis among newly found five strains of C. esculenta in Thailand.
Materials and methods
Five strains of C. esculenta (L.) Schott were collected from the field (Table 1) and grown in a nursery at the Walai Rukhavej Botanical Research Institute, Mahasarakham University. All voucher specimens were deposited at Mahasarakham University, Thailand.
To determine the chromosome number, karyotype analyses were performed. A root tips were pretreated in 2 mM 8-hydroxyquinoline at 4 C for 8 h, fixed in ethanol : acetic acid (3 : 1, v/v) at room temperature for 30 min and stored at 4 C or immediately used. Samples were washed in distilled water, hydrolyzed in 1 M HCl at 60 C for 5 min and washed in distilled water. The root tips were stained in 2% acetoorcein, and then they were squashed and sealed for observation under a microscope. Karyomorphological observations were made on chromosomes at the resting stage, mitotic prophase and metaphase, and their classification followed Tanaka (1971 Tanaka ( , 1977 . Karyotype formulas were derived from measurements of the metaphase chromosomes from photomicrographs. The nomenclature used to describe the karyotype followed Levan et al. (1964) . The classification of the karyotype asymmetry follows Stebbins (1971) .
Results and discussion
The characteristics of the five strains of C. esculenta were described in Table 1 and shown in Fig. 1A -E. The karyomorphological characteristics of the five strains were described and summarized in Table 2 and shown in Figs. 1F-J and 2. The diploid chromosome number was 2n= 28 and NF= 56 in all five strains (Fig. 2) . This is the new karyotype and idiogram report in this species. The karyotype formulas of five strains of C. esculenta are as follows: The chromosome numbers and karyotypes of C. esculenta were summarized in Table 3 . Karyotypes varied in composition of each chromosome shape among five strains in Fig. 2 .
The chromosome number of C. esculenta (2n=28) agrees with majority of previous reports (Table 3 ). The chromosome complements C. esculenta of strain 1 ( Fig.  2A, B ) and strain 4 (Fig. 2G, H ) had 24m+4sm karyotype formula (Table 3) , which consisted of 12 pairs of metacentric chromosomes and two pairs of submetacentric chromosomes, as the same with report of Parvin et al. (2008) in cytotype 5. In strain 2 (Fig. 2C, D) was 20m+8sm (Table 3) , which consisted of 10 pairs of metacentric chromosomes and four pairs of submetacentric chromosomes, was found to have five chromosome pairs 1, 2, 6, 7, 12 that possessed satellites, as the same with Sreekumari and Mathew (1991a) in type (I), but this was not the same as in the report of Okada and Hambali (1989) who found only one pair. In strain 3 (Fig. 2E, F ) that had the 22m+6sm karyotype formula (Table 3 ) and consisted of 11 pairs of metacentric chromosomes and three pairs of submeta-centric chromosomes, was found to have five chromosome pairs 1, 2, 3, 6, 12 that possessed satellites, which was consistent with the report of Parvin et al. (2008) in cytotype 7, but this was not the same as in the report of Okada and Hambali (1989) who found only one pair. In strain 5 (Fig. 2I, J) that had the 14m+14sm karyotype formula (Table 3) and consisted of seven pairs of metacentric chromosomes and seven pairs of submetacentric chromosomes, which was not consistent with previous reports. The five strains of C. esculenta have symmetrical karyotype in this study. However, there are some reports of chromosome counts that are different from 2n=28, such as 2n=22, 26, 38 (Sharma and Sarkar 1963) and 2n= 42 (Ramachandran 1978) . Some of these could be aneuploid variants of 28 and 42 (Yen and Wheeler 1968 , Bai et al. 1971 , Kawahara 1978 , Ramachandran 1978 , Zhang and Yang 1984 , Tanimoto and Matsumoto 1986 , Coates 1988 , Sreekumari and Mathew 1989 . Therefore, C. esculenta is the only species in Colocasia with various chromosome numbers. The karyomorphological characters of this species studied here were almost the same as each other, such as the chromosome complements only consisting of metacentric and submetacentric chromosomes or the symmetrical karyotype in the five strains of C. esculenta. However, there are differences in the numbers of metacentric and submetacentric chromosomes as well as satellite chromosomes among the strains, which are found on the satellite chromosomes of the strains 2 and 3 that showed diversity not only in the chromosome number but also in karyotypes. Therefore, the karyotypes can be compared among the five strains for C. esculenta. The five strains studied here were almost the same as each other in the feature of chromosomes, such as the chromosome complements only consisting of metacentric and submetacentric chromosomes and karyotype asymmetry of the five strains. However, there are differences in the numbers of metacentric and submetacentric chromosomes as well as the number of satellite chromosomes (strains 2 and 3) among five strains. In our study, the chromosome complements of the five strains of C. esculenta were different and showed diversity in the karyotypes. Therefore, the karyotypes might be important to identification of strains of Thailand C. esculenta. 
